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1997 was an eventful year for UK Engineering higher education. Not only did it see the publication of the report of the National Committee for Enquiry into Higher Education (the Dearing Report) (HMSO,1997) and the establishment of the Quality Assurance Agency (QAA) but also the publication of the Engineering Council’s Policy Document ‘Standards and Routes to Registration - 3rd Edition’ (Engineering Council 1997), more commonly known as SARTOR 3 . The latter set out the Engineering Council’s intentions regarding the criteria for future accreditation of engineering degree courses as providing the appropriate educational base for registration as an engineer.

A feature of the criteria was the use of minimum engineering-course input standards defined in terms of A-level points scores. The EPC was convinced that the best graduates from UK Engineering Degree courses were, by any measure, as good as ever and compared favourably with the graduate engineers of international competitors. However, it shared some of the Engineering Council’s concern regarding an increasingly ‘long tail’ of those graduating from engineering courses, usually with lower degree classification, who proved to have relatively modest achievement and capability.

Concurrently, EPC had been aware of a growing and increasingly-articulated perception amongst some employers that the HE system was not producing enough engineering graduates with the skills and attributes they required. On the other hand, members of EPC Committee, through their work as examiners, accreditors and quality-auditors, believed that there continues to be many excellent engineering courses producing good graduates who compare favourably with graduates from other disciplines and with those of engineering courses in other countries.

Although many of the negative comments imputed to some industry and government bodies were not supported by evidence to show that this view was widespread and valid, EPC recognised that perceptions are frequently as important as the reality. It seemed likely that a contributory factor in the apparent contradiction was a mismatch between the expectations of graduate capability of employers on the one hand and HE on the other. In the absence of agreed engineering graduate output standards, this mismatch seemed unlikely to be resolved.

To address the related issues of Engineering Council educational requirements and the apparent mismatch of expectations, EPC decided to undertake a project to establish standards for engineering graduates at the output of their engineering degree course - the EPC Output Standard Project, which started in 1998.

Following widespread consultation both within higher education and with other key stakeholders such as employer organisations and accrediting bodies a standard was produced, defining the expectation of the attributes of all engineering graduates in terms of 26 generic statements of graduates’ ‘Ability to.’. These statements formed the essential framework of the EPC Standard describing what all graduates must be able to do but were insufficient on their own to describe the level of the expected ability. It was intended that the level of activity within the framework of ‘Ability to’ should be exemplified by illustrative statements from providers of engineering degree courses which would then, following normal processes of peer review, come to provide an agreed picture of a reasonable expectation of the abilities of all engineering graduates. Such statements were (and are) referred to as exemplar benchmarks.

The standard and methodology were tested by nine ‘pilot’ universities who developed benchmark statements for a range of their engineering programmes in the main engineering disciplines.

Following the successful piloting of the standard, five working groups were set up to undertake specific additional tasks, reporting to an overarching  co-ordinating group:


Incorporated Engineer Working Group (IEngWG) - tasked with determining whether the EPC Output Standard is applicable to and can be benchmarked for degree programmes for IEng aspirants;
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Professional Bodies Working Group (PBWG) - tasked with exploring the benefits to accrediting bodies of an output standard applicable across all engineering disciplines;
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Employers’ Working Group(EWG) - tasked with clarifying the benefits to employers of the EPC Engineering Output Standard and with identifying significant omissions  or modifications necessary to better reflect the needs of employers;
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Compatibility Working Group (CWG) - a joint working group with QAA, tasked with demonstrating the compatibility of the EPC Output Standard with the QAA benchmark statement for engineering graduates;
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Assessment Working Group (AWG) - tasked with supporting engineering departments in the development of effective and efficient assessment processes appropriate to the implementation of EPC Engineering Output Standard.

Reports from all groups have recently been published and distributed through the EPC Representative Members network. They are also available on the EPC website at [www.engprofc.ac.uk]. The reports are substantial and provide a rich mine of information and insights but the key findings are:
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The EPC Standard provides a language and a framework which enables discussion and comparison of expected engineering graduate abilities across engineering disciplines by all interested stakeholders. 
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The framework of ‘Ability to...Statements’ provided by the EPC Engineering Graduate Output Standard is equally applicable to benchmarking for IEng as for CEng. That is, the Standard can be used to define the expected abilities, at an appropriate threshold level, of graduates from programmes intended for both CEng and IEng aspirants.
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Professional Engineering Bodies should be encouraged to move away from a concentration on the assessment of input to a more explicit use of agreed output criteria where appropriate and possible. Although the existing accreditation process is robust, the assessment of graduate output could be improved by the use of a standard such as the EPC Output Standard. This improvement could be achieved through harmonisation of the EPC, QAA and EC approaches to output standards so as to allow accreditation committees to make sound judgments using output criteria.
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The EPC Standard appropriately defines the abilities expected by employers of engineering graduates. Nevertheless, employers have found it helpful to interpret the ‘Ability to..’ statements into an alternative formulation using language more more accessible, albeit less precise and inclusive, to an employer clientele. The standard is of potential benefit to employers as a means of providing recruiters with more detailed information on the individual abilities of engineering graduates to supplement the classification of the degree awarded. 
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Key Skills, defined by the Qualifications and Curriculum Authority  as those of Communication, Information Technology, Application of Number, Working with Others, Problem Solving, Improving own Learning and Performance are an essential component of the EPC Standard but are not explicitly benchmarked in it. Employers emphasise that, in interpreting and using the standard,    the Key Skill requirements must be given the full value implied by their inclusion as the very first of the ‘Ability to..’ statements and that team-working should be given special emphasis.
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There is no significant incompatibility between the QAA Subject benchmark statement for Engineering and the EPC Output Standard; although the statements in each of the publications were developed from different perspectives, they say very similar things in different formats. Both can provide course designers with reference points for the continuing innovative development of academic programmes.
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Existing assessment techniques are capable of being used to assess the complex and authentic achievements defined by the ‘Ability to..’ statements of the EPC Standard but the reliability of each technique varies according to context. This uncertain reliability should be made clear to all stakeholders (students, academics and employers).
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There are assessment methods in use in other disciplines which may well translate to engineering and be particularly effective in assessing the output standard. For example, student portfolios can form the basis of direct dialogue between students and prospective employers.
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Programme-level (rather than module-level) design should drive the introduction of an overarching
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Programme-assessment strategy consistent with externally-generated output standards. A systemic approach using best assessment scholarship has potential to reduce long-term operational assessment costs.

The work of the Assessment Working Group is incomplete. It intends to collaborate with LTSN Engineering Subject Centre on assessment issues and to work with engineering departments to produce tools and examples to help in assessment development. An Assessment Workshop planned  for Summer 2002 will initiate this.

Your views on the contents of the reports referred to above is urgently solicited, so as better to shape the direction of future work to the benefit of EPC members.

Please send your comments to: 

Mrs Fiona Martland Executive Secretary 
Engineering Professors' Council 
c/o The Institution of Mechanical Engineers, 
1 Birdcage Walk 
Westminster 
London 
SW1H 9JJ

By the end of May. A summary of responses will be added to our web site.
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Forum for senior academics responsible for engineering teaching and research in higher education.
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